Potentiation of radiation response in human carcinoma cells in vitro and murine fibrosarcoma in vivo by topotecan, an inhibitor of DNA topoisomerase I.
DNA topoisomerase I, a nuclear enzyme important for solving topologic problems arising during DNA replication, has been identified as a principal target of a plant alkaloid, 20(s)-camptothecin. In view of the profound biochemical effects of camptothecin and its analogues on DNA replication and the differential cytotoxic effects on human tumors in xenografts, experiments were performed to determine whether topotecan, a camptothecin analogue, would potentiate the radiation effects on human carcinoma cells in culture and murine fibrosarcoma in mice. Cell culture studies showed that a dose dependent reduction in cell survival was obtained with a 4 hr exposure of the drug following irradiation of cells. No enhancement of cell killing was seen when cells were treated with the drug before irradiation. Preliminary in vivo tumor studies showed a significant radiosensitizing effect of topotecan that was both drug dose (20 mg/kg) and time sequence (4 hr before irradiation) dependent. There was no enhanced skin reaction following the combined treatments.